Abstract-The DEPFET Sensor with Signal Compression (DSSC) will be a 2d 1Mpx imaging detector for the European Xray Free Electron Laser facility (XFEL.EU), that is currently under construction in Hamburg. The DSSC is foreseen as a photon counting detector for soft X-ray radiation from 0.5 keV up to 6 keV. Driven by its scientific requirements, the design goals of the detector system are foremost low noise, a high dynamic range and a high frame rate of up to 4.5 MHz. Signal compression, amplification and digitization will be performed in the focal plane. Utilizing an in-pixel active filtering stage and an 8/9-bit ADC, the detector will provide parallel readout of all pixels. A critical step of calibrating the detector is the determination of the system gain and offset based on peak energies of X-ray calibration line sources such as 55 Fe. This is demanding due to the intrinsically low spectral resolution of the DSSC. The results of studies on the stability and performance of automated procedures for peak fitting in single pixel spectra with a low energy resolution were presented on a poster.
I. SUMMARY
The DEPFET Sensor with Signal Compression [1] , [2] will be a 2d 1Mpx imaging detector for the European X-ray Free Electron Laser (XFEL.EU) currently under construction in Hamburg, Germany [3] . A calibration strategy for the detector system has been proposed [4] , [5] and a first experimental validation has been given [6] . In order to fulfill its design goals, that are predominantly single photon resolution and at the same time a high dynamic range of about 10 4 photons, the DSSC will feature a so-called non-linear system characteristic (NLSC), with a linear signal-to-output relation for a few signal photons and signal compression for higher energy ranges. The progressively increasing compression will settle in presumably at above 40 keV.
The first step of the calibration is the adjustment of gain and offset in the linear region of the NLSC, utilizing X-ray calibration lines. A high accuracy in this step is crucial for the overall calibration: Firstly, a low error probability for counting single photons is only possible when gain and offset are calibrated precisely. Furthermore, the system response to a reproducible, pulsed signal charge needs to be determined accurately for the second step of the calibration, i.e. the calibration of the non-linear region of the NLSC.
Calibrating the gain and offset of the DSSC is a challenging task. As the detector system is designed to count photons of a given energy, the energy resolution is intrinsically low. This is why determining the position of typical calibration line energies from sources such as 55 Fe in DSSC calibration spectra is difficult. An approach to this challenge is to characterize the specific shape of DSSC calibration line spectra with a parameterized fit-function. On the basis of [7] , a simple yet flexible, global shape comprising the noise peak as well as an arbitrary number of calibration lines has been developed. The shape was then applied to calibration data taken with a DSSC prototype. Thereby, the stability of the fit routine could be greatly improved.
In previous conference proceedings, we have presented a software package for calibration and system simulation of the DSSC detector [9] . Starting from the generation of signal charges in the sensor and taking into account all salient detector properties up to signal processing and digitization, it is possible to provide simulated data that agrees very well with experimental results. Spectral data with arbitrary calibration line energies has been generated for testing the accuracy of the presented global fit-function. In order to create a comprehensive test environment, spectra with varying levels of electronical noise, charge sharing and signal pile-up were simulated. Rebinning of the simulated data and applying the proposed method for peak fitting in spectra with a low energy resolution indicates, that the position of the calibration line can be found with an accuracy in the order of one percent.
The goal of this study is the development of methods that can determine gain and offset of the DSSC detector with a higher precision than the granularity of the setting of these characteristics. Also, the calibration methods need to be sufficiently stable to be automatized.
